This review highlights new developments in scientific and clinical research presented at the British Thoracic Society Winter Scientific Meeting held from 5 to 7 December 2012. Although a wide spectrum of respiratory research was presented at the meeting the content of the review focuses specifically on the key themes of pleural disease, interstitial lung disease and future therapies in respiratory medicine. Advances in clinical and translational respiratory research presented in the major symposia and spoken sessions related to these areas are summarised. Additional sessions covering lifestyle dilemmas in the context of respiratory disease and the early career investigator awards are also highlighted.
This review aims to encapsulate the exciting and important new developments in respiratory medicine presented at the annual British Thoracic Society (BTS) Winter Scientific Meeting. As a significant breadth of scientific and clinical research was presented at the 23 major symposia and in 430 submitted abstracts, the review focuses on key themes: future therapies in respiratory medicine, pleural disease, and interstitial lung disease (ILD). Additional well received sessions covering lifestyle dilemmas in the context of respiratory disease and the early career investigator awards are also highlighted.
EVOLVING THERAPIES FOR RESPIRATORY DISEASE
This year's BTS conference included several excellent sessions highlighting novel treatments and means of drug delivery in respiratory disease. A two-part symposium run in association with the British Association for Lung Research (BALR) covered emerging strategies of therapeutic delivery to the lungs. Inhaled therapies date back to the ancient Egyptians, however Dr Omar Usmani (London) discussed how effective drug delivery to the lungs remains problematic, with current devices achieving only 10-20% lung deposition. 1 In addition confusion over inhaler devices remained prevalent in both healthcare professionals and patients, which was described separately by Mak et al 2 in a survey of over 1200 healthcare professionals. Dr Usmani highlighted that the input of design engineers and formulation chemists had now resulted in introduction of innovative inhaler devices, an example being intelligent nebulisers which adapt to breathing patterns to achieve 50-70% drug deposition, and manipulation of particle size to allow effective treatment of small and large airways. 3 4 Work is also ongoing to use the lungs, with their rich vascular bed, to deliver a range of therapies including inhaled chemotherapy, vaccines, biologicals and analgesics.
Nanomedicine uses the enhanced magnetic and electrical properties and increased surface area: volume ratio of particles less than 100 nm in size. Dr Andrew Thorley (London) provided examples of inhaled nanomedicine currently in development. Inhaled anti-tuberculosis nanomedicines allow delivery to the site of disease, potential for phagocytosis by macrophages and formulation to allow delivery as a single combination therapy, with promising preclinical in vivo work. Cancer therapeutics may be particularly amenable to nanomedicine due to increased permeability of tumours to nanosized particles and enhanced retention of agents due to poor vascular and lymphatic drainage. For example, tumour necrosis factor α (TNFα) coated gold nanoparticles reduce tumour size in murine models and have now entered phase I clinical trials. Finally, with manmade and natural nanoparticles eliciting toxic effects, 5 Dr Thorley urged judicious use of nanomedicine to balance beneficial and potential adverse effects.
Gene therapy for cystic fibrosis lung disease has explored both virus and liposome-mediated lung delivery. Professor Eric Alton (London) presented the scientific and clinical research programme of the UK CF Gene Consortium (http://www.cfgenetherapy.org. uk). This has lead to a trial of liposome-delivered gene therapy in patients over 12 years of age who receive multidose treatment over a 12-month period, the results of which are expected in spring 2014. Professor Alton also described promising results from the next stage in gene therapy via the use of a modified lentivirus, which achieves significantly better and sustained delivery compared with liposome-mediated treatment.
Moving from the current therapies available, the second part of this symposium detailed advances in use of cells as delivery systems to areas of disease. Professor Claire Lewis (Sheffield, UK) detailed the identification of tumour active macrophages (TAMS), which home to areas of hypoxia and their manipulation to target lung metastases of prostate cancer. The macrophages were cotransfected with an adenoviral E1A-dependent oncolytic virus and a hypoxia-inducible factor (HIF)-responsive plasmid encoding E1A. When the transfected macrophages were introduced into a murine model with a prostate tumour attached, the cells homed to the hypoxic areas within the tumour. This activated the HIF-responsive genes and led to upregulation of EIA and replication of the virus. However, for the virus to be able to further replicate it requires the cell to contain a prostate-specific factor, thus limiting further viral replication to prostate tissue. Convincing data were presented showing tumour regression and prevention of metastases after introduction of these TAMS into the mice. This seems a very exciting and novel method to allow the introduction of tumouricidal cells to target a cancerous cell population.
Next Dr Sam Janes (London) discussed mesenchymal stem cells (MSCs) as a potential vehicle for delivery of TNF-related apoptosis inducing ligand (TRAIL) to a murine model of lung cancer. Again these cells home to areas of inflammation and damage and within 24 h of administration mesenchymal cells were identified within the tumour. Although the size of the tumour was not reduced there was a definite reduction in the number of pulmonary satellite metastases observed within the animals. This approach was also presented separately by Sage et al 6 in the context of mesothelioma. These presentations suggest an exciting new opportunity for treating lung cancer.
Finally, Professor John Simpson (Newcastle, UK) described the alternative approach of targeting cell removal. He exemplified this via experimental data showing that removal of blood monocytes can result in a reduction of the development of acute lung injury from inhaled lipopolysaccharide in murine models. The proposed mechanism being reduced recruitment of neutrophils to sites of inflammation due to loss of monocytederived chemoattractants. However, in subsequent human experiments, removal of monocytes by plasma leucopheresis did not alter neutrophil numbers isolated at bronchoscopy from the lungs of subjects exposed to lipopolysaccharide. Thus Professor Simpson reminded us of the importance of pairing murine models with human studies.
LUNG CANCER THERAPEUTICS
A separate symposium was dedicated to the evolving use of personalised medicine in lung cancer. Dr Martin Forster (London) and Dr Sara Busacca (Leicester, UK) described the current situation regarding targeted therapy in non-small cell lung cancer (NSCLC). This includes the first-line use of epithelial growth factor receptor (EGFR) tyrosine kinase inhibitors in patients with NSCLC harbouring the mutation, targeting of progression due to a second mutation in EGFR mutation positive disease, and recent work targeting anaplastic lymphoma kinase (ALK) rearrangements via use of the selective ALK inhibitor crizotinib. 7 8 Dr Forster concluded that with the ongoing development of targeted therapies for lung cancer there will be a need for services to examine the molecular background in patients, means to serially examine tumours during therapy and studies designed to test treatments in small, highly selected subpopulations of patients. Dr Busacca also highlighted the potential to use circulating cancer DNA from peripheral blood samples to examine mutation status and thus guide therapy. Finally, Dr Nirupa Murugaesu (London) discussed tumour heterogeneity as a potential bar to personalised lung cancer treatment. She eloquently described the complexity of mutations present in a single tumour. Although the dominant mutation may be treated via current targeted therapy, additional low-frequency mutations drive resistance and effect outcome (eg, presence of pretreatment T790M mutations predict shorter tyrosine kinase inhibitor response in NSCLC). Current work by her group aims to further educate us in the clonal evolution of NSCLC.
SEVERE ASTHMA THERAPEUTICS
Severe asthma poses a significant burden on healthcare resources, with the BTS Difficult Asthma Registry reporting at this meeting that over 50% of these costs are attributable to drug costs. 9 10 New therapies are emerging, for example, antiinterleukin (IL)-13 and bronchial thermoplasty, but will require judicious use. Dr Andrew Menzies-Gow (London) highlighted the need for asthma biomarkers to help direct these novel therapies. This was exemplified by the recent use of the systemic biomarker periostin which predicts eosinophilic airways disease 11 and can be used to direct therapies targeting T helper 2 disease, including inhaled corticosteroids and the anti-IL13 monoclonal antibody, lebribizumab. 12 Bronchial thermoplasty is now being performed in the clinical setting for severe asthma, as described separately by Bicknell et al. 13 However, Dr Menzies-Gow stressed there is a pressing need to develop better biomarkers to predict response to such treatment. In a complimentary session, Professor Richard Knowles (Stevenage, UK) described the U-BIOPRED project, which is collecting biochemical, genetic and clinical data from infants with recurrent wheeze through to adults with asthma (http://www.ubiopred. european-lung-foundation.org).
14 Such work should enable improved phenotyping of patients with asthma, development of biomarkers and direction of novel therapies.
PLEURAL DISEASE
There is increasing interest in the area of pleural disease and this was reflected in a number of excellent sessions dedicated to that topic. Although relatively uncommon (10% of parapneumonic effusions are complicated or frankly infected), empyema is associated with poor outcome. The overall mortality from empyema is 20% at 1 year and death of surgery occurs in over 20% by 3 months; such adverse outcomes have remained unchanged over the last 20 years. Dr Naj Rahman (Oxford, UK) updated the BTS on the evidence supporting intrapleural fibrinolytics in the treatment of empyema and complicated parapneumonic effusions. He explained that the conclusions of the Multicenter Intrapleural Sepsis Trial (MIST1), 15 demonstrating that streptokinase alone was ineffective in pleural infection, may have been effected by failure of the agent to alter pleural fluid viscosity 16 17 and biofilm formation. The recently reported Multicenter Intrapleural Sepsis Trial (MIST2) confirmed that fibrinolytics alone are ineffective, but that the combination of tissue plasminogen activator (tPA) and DNase results in effective drainage of the pleural space (with a 29.5% reduction in the area of hemithorax occupied by pleural fluid on chest x-ray compared with a 17.2% reduction with placebo; p=0.002). 18 There were also suggestions of reduced surgical intervention, length of hospital stay and occurrence of sepsis syndrome in the tPA/DNase group. However, Dr Rahman suggested that the outcomes of hospital stay and mortality would now be more rigorously tested in a subsequent trial.
The incidence of pleural infection is increasing worldwide in the paediatric and adult populations, 19 20 with several talks discussing the bacteriology and pathogenesis of these infections. Dr Nicholas Maskell (Bristol, UK) discussed the discordance between the bacteriology of pneumonia and that of pleural infection. He provided evidence that approximately 30% of empyema cases are not associated with parenchymal consolidation on CT and the bacteriology of pleural infection corresponds with that of the oral cavity. Dr Maskell thus proposed that two processes might lead to pleural infection, either as a complication of pneumonia or via translocation of oral bacteria into the airways and then invasion of the pleural space. Professor Gary Lee (Perth, Australia) also highlighted the challenges in understanding the pathogenesis of pleural infection. 21 Using a murine model, his group have shown that following intranasal administration Streptococcus pneumoniae can breach the visceral pleural surface and upon entry the pleural cavity offers a protected compartment for bacterial growth with ineffective local defence mechanisms. 22 In addition, Professor Lee discussed potential strategies to improve the poor microbiological yield in empyema (with 40% of causative organisms not currently being identified), including whether bacterial yield may be increased by use of sterile containers and blood culture bottles, 23 pleural biopsy and identification via nucleic acid amplification. 24 The UK-Enhanced Surveillance of Pneumococcal Empyema (UK-ESPE) study, which aims to monitor the changing epidemiology of paediatric empyema and to compare empyema management across the UK, was presented by Dr David Spencer (Newcastle, UK). This demonstrated pneumococcus as the most commonly identified cause of paediatric empyema, although the causative serotypes had evolved since the introduction of pneumococcal vaccines. Dr Spencer highlighted an increase in serotype 19A disease in the UK 25 and internationally, 26 which is associated with increased virulence and poorer outcomes. In a spoken session, Corcoran et al 27 also reported their review of the literature demonstrating that pleural infection was predominantly due to Steptococcus milleri and pneumoniae, but that there are substantial variations in bacteriology depending on where infection is acquired, locally (nosocomial vs community) and globally. Such results have important implications for antibiotic choice, with a need to identify the most prevalent organism in your local region.
The interest in pleural disease was further reflected in several excellent spoken and poster abstract sessions. Following on from the MIST-2 trial, Pitman et al 28 presented work by the Glasgow group on the use of tPA and DNAse in empyema management in clinical practise. This showed that in patients who had not responded to standard management with chest drain insertion and saline flushing, that the addition of tPA/DNAse led to increased drainage, improvement in the radiological appearances and a reduced requirement for surgical input. In addition, Hooper et al 29 showed that by using 250 ml saline three times a day, direct pleural irrigation could improve radiological appearances as determined by CT and also reduced surgical referral. This was well tolerated and cost effective.
One of the chest physicians' worst nightmares is a difficult drain falling out of a patient, usually overnight! In a novel approach, Wilkinson examined why this may occur by using a model which allowed him to test an operator's ability to secure a 12 F chest drain to a plasterboard using sutures of the operator's choice. Then using a Newton metre the force required to remove it was assessed. He found that using larger sutures was the best, and at least in his model, a modified adhesive dressing could be used with similar efficacy. 30 Finally, Buckley et al 31 looked at trying to develop a scoring system for predicting pleural malignancy from a CT scan and the need for further investigation.
INTERSTITIAL LUNG DISEASE
Urgent new therapies are required for many of the ILDs. This year the BTS hosted a number of key symposia and sessions on this very topic, including an imaginatively titled session 'Scar wars'. This state of the art symposium began with Professor Richard Hubbard (Nottingham, UK) detailing the epidemiological evidence of the potential involvement of the clotting cascade in the development and progression of idiopathic pulmonary fibrosis (IPF). Previous studies have suggested that the presence of a prior episode of venous thromboembolism or being on anticoagulation can result in a three times greater risk of developing IPF. Indeed a separate spoken presentation by Navaratnam et al 32 corroborated this finding. However, the ACE-IPF (AntiCoagulation Effectiveness in IPF) trial has shown that using warfarin in IPF management led to increased exacerbation rates and death, unrelated to drug side effects, in the treatment group. 33 Thus the role of clotting in IPF is far from clear.
This was followed by an informative talk from Professor David Schwartz (Colorado, USA) on the genetics of IPF and the identification of the MUC5B gene as a risk factor. Having a genomic variant in the MUC5B promoter, leading to an altered transcriptional factor binding site, is associated with an increased risk of developing a spectrum of interstitial lung abnormalities on CT. This variant seems to be common in certain epidemiological studies but is associated with a milder form of the disease. Professor Derek Mann (Newcastle, UK) then spoke elegantly on the role that epigenetics might play in the pathogenesis of pulmonary fibrosis. Using his work in liver fibrosis as an exemplar, he produced clear evidence that methylation of key signature sequences in the 'methylome' of a hepatic stellate cell can lead to its differentiation into a myofibroblast with subsequent disordered collagen production and organ fibrosis. 34 Inhibition of this methylation can prevent this differentiation, which may also be a strategy to investigate in pulmonary biology.
All cells operate in an organised structure called the extracellular matrix and Professor Jack Gauldie (Hamilton, Canada) gave a fascinating overview of the importance of this structure. Fibroblasts which have been added to matrix derived from patients with IPF are stimulated to differentiate into myofibroblasts-the cells sense the environment around them and respond to it. Furthermore mechanical signalling through the extracellular matrix can result in the proliferation of certain cells. Thus the matrix has to be viewed as a dynamic environment, which can result in cellular effects that can be pro-fibrotic.
In a spoken session, Maher et al presented an outline of the early clinical real-world experience with pirfenidone in the UK. 35 They showed it to be reasonably well tolerated and in over 50% of patients who did develop an adverse effect a reduction in dosage allowed the drug to be continued.
There was an excellent update in a dedicated symposium covering uncommon ILDs. Professor Simon Johnson (Nottingham, UK) gave an in-depth discussion on lymphangioleiomyonmatosis (LAM). Of key interest was the fact that serum levels of vascular endothelial growth factor D are elevated in patients with LAM and that this may be incorporated into future diagnostic criteria. Furthermore the translational journey leading from the identification of mutations in the tuberous sclerosis complex genes (TSC-1 and TSC-2) as being responsible for this disease, through to the novel treatment with mammalian target of rapamycin inhibitors were presented. 36 In addition, these patients can develop angiomyolipomas and Yeoh et al 37 presented a study showing that they are common and require intervention more frequently when arising in the TSC-associated LAM.
Dr Morgan (London) delivered a very informative talk on the diagnosis and management of pulmonary alveolar proteinosis. This included detailing the underlying autoimmune process with anti-granulocyte macrophage colony-stimulating factor (GM-CSF) antibodies neutralising the alveolar expression of GMCSF, which leads to altered cellular signalling and release of increased levels of surfactant. The mainstay of treatment remains whole lung lavage, which involves the washout of the affected lungs using large amounts of saline, and has kept people alive who otherwise would have succumb to the disease. More recently the use of inhaled GM-CSF has resulted in substantial improvement in patients' quality of life with a reduction in the need for whole lung lavage. 38 Professor Anthony Chu (London) manages patients with systemic Langerhans cell histiocytosis (LCH) and highlighted that this disease has a myriad of presentations. Diagnosis of pulmonary LCH rests with high-resolution CT and lung biopsy. However, a bronchoalveloar lavage with greater than 5% of CD1a positive cells can be very suggestive. Although smoking cessation is important, the evidence does not suggest that this alone is the only treatment. Indeed immunosuppression with steroids, azathioprine, methotrexate and 2-chlorodeoxyadenosine has also been used.
The final talk in the session was provided by Dr Rachel Hoyles (Oxford, UK) discussing the management and prognosis of connective tissue disease-related ILD, especially scleroderma. Severe disease is indicated by a baseline transfer factor of the lung for carbon monoxide (TLCO) less than 50% predicted or forced vital capacity less than 55%. A recent deterioration with a greater than 15% drop in the TLCO from baseline or most recent recording should prompt consideration of treatment. The evidence suggests the use of monthly intravenous cyclophosphamide for 6 months and then oral azathioprine or mycophenolate mofeteil. The use of high-dose steroids is to be avoided in case of precipitation of renal crises. More recently some small studies have suggested the efficacy of rituximab in rapidly progressive disease. 39 
THE BTS/BLF/BALR EARLY CAREER INVESTIGATOR AWARDS
As always, the standard of research at the Early Career Investigator presentation was formidable. Thompson et al delivered a clear presentation showing the importance of HIF-2a in the resolution of neutrophilia from the site of inflammation. Using zebrafish as an animal model in which there were gain-of-function HIF-2a mutations, delayed resolution of inflammation following tail injury was observed. In addition, in a myeloid-specific HIF-2a knockout murine model of acute lung injury, there was increased clearance of neutrophils and less lung injury observed. These findings suggest that HIF-2a is important in the process of resolution of inflammation. 40 Sage et al received the BALR prize for their presentation looking at MSCs as a mechanism for transporting a targeted therapy for inducing apoptosis in malignant cells. Sage elegantly described how the MSCs were transfected successfully with a lentivirus expressing TRAIL and that coculture of these cells with human malignant mesothelioma cell lines resulted in apoptosis of the malignant cells. In a mesothelioma in vivo animal model, evidence was presented that when these transfected MSCs were injected into the pleural cavity the cells homed to the tumour and there was significant reduction in the tumour growth. 6 Puthucheary et al presented important results outlining the mechanisms underpinning muscle breakdown in the critically ill patient and was awarded the BTS prize. Using a variety of clinical and biochemical techniques, including muscle biopsy, they demonstrated that muscle loss occurs early in the illness and is more severe in multi-organ failure compared with single-organ failure. The cellular processes involved included decreased protein synthesis, increased myonecrosis and increased protein catabolism. 41 The presentation by Soon et al gave substantial evidence for the link between inflammation and pulmonary hypertension.
In particular, the role of BMPR2 gene mutations as proinflammatory were explored in murine and human models. Low-dose lipopolysaccharide given to BMPR2+/− mice led to the development of pulmonary hypertension mirrored with an increase in lung and serum IL-6. Increased oxidative stress with increased superoxide generation and reduced SOD3 levels was presented as a mechanism to explain this. Indeed coadministration of tempol, a SOD3 mimietic, helped to prevent the development of pulmonary hypertension in the BMPR2 model. 42 Jackson et al showed that during rhinovirus-induced asthma exacerbations the levels of IL-33 increase compared with nonasthmatic controls. This potentially then contributes to the activation of downstream T helper 2 inflammation and levels of IL-33 correlated with chest symptoms. This group also introduced the technique of 'bronchosorption', during which filter paper introduced at bronchoscopy can be used to sample the airway lining of distal airways and can avoid the dilution effect seen when trying to analyse for cytokines following bronchoalveolar lavage. 43 Harrison et al were awarded the British Lung Foundation (BLF) prize for their presentation of a prospective cohort study examining the prognostic significance of thrombocytosis in acute exacerbation of chronic obstructive pulmonary disease (COPD). As many as 11% of the cohort had an elevated platelet count and this seemed to correlate with an increased mortality in hospital and in the year following discharge. The mechanism leading to this correlation is unclear. There was a suggestion that antiplatelet therapy conferred some benefit, although this needs to be studied in more detail. 44 
LIFESTYLE AND THE RESPIRATORY PATIENT
Edward Stanley, the earl of Derby, wrote in 1873: 'Those who think they have not time for bodily exercise will sooner or later have to find time for illness.' But questions of whether patients with respiratory disease should exercise, how to measure such activity or inactivity and how much should they exercise was addressed in a dedicated symposium. Most data on physical activity in respiratory disease is in the context of COPD. Dr Nicholas Hopkinson (London) discussed the importance of physical activity in COPD, with physical inactivity being associated with disease progression and adverse outcomes. Physical inactivity and muscle loss are evident even in early COPD 45 and inactivity is associated with shorter time to first hospital admission with COPD, 45 elevated inflammatory indices 46 and poorer survival. 47 48 In addition, evidence clearly shows interventions to enhance physical activity (pulmonary rehabilitation), reduce hospital admissions and improve quality of life in COPD. Dr Charlotte Bolton (Nottingham) updated the BTS regarding the draft version of the new BTS pulmonary rehabilitation guidelines. This updates the original 2001 guidelines 49 and focuses on adults with COPD. The guidelines incorporate advances in our knowledge in this area over the past decade, including a review of the evidence regarding repeated rehabilitation, post-exacerbation rehabilitation and maintenance programmes. The draft guidelines are now available for public consultation (http://www.brit-thoracic.org.uk/guidelines/ pulmonary-rehabilitation-guidelines.aspx), with the aim of publication in 2013. Finally, Dr Thierry Trooster continued this theme via his discussion of the PROactive project (Physical Activity as a Crucial Patient Reported Outcome in COPD) which aims to develop and validate patient-reported outcome tools that can be used to investigate the aspects of physical activity which are important to the patient. To date, this multicentre European collaboration has compared the validity of activity monitors for use in COPD. 50 A separate, well attended symposium explored the current evidence and controversies in approaching lifestyle dilemmas arising in clinical practice in patients with respiratory disease. Professor Adrain Williams (London) discussed the issues surrounding the sleepy driver, highlighting the prevalence of sleepiness in drivers, with 29-55% reporting drowsiness while driving and 11-31% having fallen asleep at the wheel. Evidence clearly links sleepiness and motor vehicle accidents (MVAs), with approximately 20% of MVAs being sleep related. He provided evidence of the increased risk in the context of obstructive sleep apnoea (OSA), with a 2.5 relative risk of an MVA in OSA, 51 and that continuous positive airway pressure significantly reduces this risk. 52 However, he highlighted that there is no reliable objective test that is predictive of increased driving risk and that prevention should be through education of drivers, likening the sleepy driver to be equivalent to the alcohol-intoxicated driver.
Recreational scuba diving is one of the fastest growing water sports worldwide and medical practitioners are increasingly likely to face requests concerning fitness to dive from respiratory patients. Dr Neil Martin (Leicester) was well qualified to inform the BTS on this issue as diving medical examiner with the Royal Navy, discussing the physiology of diving and the paucity of evidence examining diving and respiratory disease. There are several factors that may cause bronchospasm in the diving environment and up to 50% of military divers have positive direct bronchial challenge tests. 53 Current guidelines outline an approach to assess patients with asthma, 54 55 but diving in the context of, potentially undiagnosed, COPD may be an increasingly realistic issue. However, Dr Martin highlighted that there is very little evidence from accident statistics that obstructive airways disease is associated with increased risk.
Each year over 2 billion people travel by air worldwide and over 200 million travel alone in the UK. Dr Mark Elliot (Leeds) gave an entertaining and practical discussion of air travel in people who use ventilators. He highlighted limitations of using the hypoxic challenge test (HCT) alone in assessing patients with restrictive lung disease [56] [57] [58] and outlined his approach combining HCT, previous flight experience, stability of disease and timing/duration of the flight. From the patient perspective, it was clear that flying is possible for those who use ventilators but requires careful forward planning of the flight and the logistics of travelling. Professor David Gradwell (London) described the physiological effects of flying on patients with respiratory conditions, and again, highlighted that the HCT is not infallible. Describing the frequency of adverse medical events in the air (with medical incidents as frequent as 1 : 750 flights) and the effects of decompression illness, Professor Gradwell concluded the session by putting us all in trepidation of our flights home!
CONCLUSION
The annual BTS Winter Meeting has an outstanding reputation for bringing together healthcare providers, researchers and scientists and in disseminating cutting edge respiratory research. The BTS 2012 Meeting continued this high standard and has taken us through a wide spectrum of respiratory research, from the cellular and subcellular level to the underwater and highaltitude environments.
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